Measurement of the immunoperoxidase staining of macrophages within liver granulomata of mice infected with Mycobacterium tuberculosis.
A quantitative image analysis technique developed for the measurement of the extent of macrophage activation and epithelioid cell differentiation was performed on mice infected experimentally with Mycobacterium tuberculosis. The granulomatous inflammatory response within the liver reached a peak at day 23 and declined by day 33. Animals of strain B10.BR (H-2k) showed an increased granuloma fraction as compared to Balb/k (H-2k) mice, thus confirming the influence of non-H2 genes in the control of granuloma formation in mice. Using a monoclonal antibody against CD11b/CD18 (Mac1;CR3), we observed two subpopulations of macrophages within the granulomata. The small, darkly staining cells at the periphery of granulomata appear to be newly recruited macrophages. Larger, paler staining cells toward the center of granulomata represent activated and mature epithelioid macrophages. Using a semiautomated image analyzer (Quantimet 970), we measured the relative numbers of these macrophage subpopulations. There were more activated macrophages (epithelioid cells) associated with the increased granuloma fraction in the B10.BR mice than in the Balb/k. However, similar numbers of newly recruited peripheral macrophages were found in both Balb/k and B10.BR strains. This technique has shown qualitative as well as quantitative differences in the granulomatous inflammatory response in this murine model of tuberculosis in strains of mice with quite different antibody repertoires to mycobacterial antigens.